The aim of this study is to determine the effects of discovering oil on the performance of a small open economy, in this case the Falkland Islands. Using an event study approach and the return on one of the Falkland Islands' main companies, the results suggest that the discovery of oil has mostly had a positive effect on this company, which serves as a proxy for the Falkland Islands economy. In addition, using an EGARCH approach, there is evidence that the discovery of oil has reduced the volatility or risk of the company and therefore potentially the economy as a whole. However, when the oil price is added to the model, this tends to dominate the effect of the discovery.
Introduction
The aim of this study is to determine the effects on the wider economy of a commodity discovery in a relatively small country in terms of the economy, such as the Falkland Islands, Greenland, or countries in the Caribbean such as Barbados. The discovery of commodities in all countries can have a substantial impact on the economy, which are usually beneficial, although there is also the potential for the much discussed 'resource curse'. This study concentrates on the discovery of oil, with regard to the recent discovery in the Falkland Islands. Using an event study type of analysis, the share price of the Falkland Islands Holdings (FIH) company, which is the main trading company in the Falkland Islands, is incorporated into the study with the event being the main discovery of oil in 2010. In addition, we use an EGARCH(1,1) model to determine if the event has affected the volatility or risk as well as the return of FIH. There have been a number of studies that have assessed the effects of oil price shocks on asset prices in an event study context, such as Mensi et al. (2014) , but this is the first as far as we know to assess the effects of oil discovery. The Falkland Islands was chosen due to the unique nature of the FIH company as the main trading company, so its share price should reflect the future prospects for the wider economy of the Falkland Islands.
There are many examples of commodity rich economies which have managed to benefit from the commodity discovery and production. A prime example is Norway, which has one of the highest per capita income levels in the world. However, other small economies have been less successful following the discovery of oil. Currently the most notorious example of this is Venezuela. The failure to benefit from being rich in resources is often referred to as the 'resource curse' and can be due to the 'Dutch Disease' (Sachs and Warner 1995) which refers to the appreciation of the exchange rate making the economy uncompetitive and exports subsequently fall. Other explanations are that the resource sector attracts the best workers and resources in an economy, so starving other sectors of these skills, and the volatility in the price of the commodity increases the uncertainty in the economic performance, so potentially reducing investment and growth. 1 Torvik (2002) suggests the related area of rent-seeking as a potential cause, where the discovery of natural resources facilitates a transfer of resources from entrepreneurs in productive firms to rent-seeking firms. In addition, Torvik (2009) identifies the variation across resource abundant countries in terms of their prosperity, with some countries such as Norway and Botswana benefiting from the discovery whereas others such as Nigeria and Venezuela having a more negative effect. Torvik suggests these differences could be due to both economic and political factors along with institutional factors, with the savings rate being a good predictor of those likely to benefit from the discovery.
There have been a number of studies that have analysed the effects of discovering oil or similar commodities in medium sized economies, such as Listhaug (2005) on Norway, but few on the effects on the smaller economies, that tend to be dependencies of larger economies, such as the Falkland Islands and the UK. There is only a limited literature on the use of event studies to determine the effects of finding oil, which is the main contribution of this study. This is mainly due to a lack of data for smaller economies, especially measuring output or income. However, the share price of the Falkland Islands' main trading company could potentially provide useful information on how the discovery of oil could impact the wider economy, as share prices tend to reflect future economic performance.
Some of the literature has tried to analyse what factors determine if an economy benefits from the discovery of a commodity. For instance, Karl (1997) , suggests one of the main factors that determine if it is a success, is the capacity of government and the country's institutions to handle the pressures and potential problems of the economic volatility caused by the commodity boom. Norway is suggested as an example of how a country can handle this sudden change in its circumstances well, although Listhaug (2005) questions some of the main policies used by Norway. Its main policy has been to set up a sovereign fund arguing that this enables future generations to benefit from the sudden increase in wealth and also potentially reduce excessive rent-seeking activities. In addition, it has invested long-term in its infrastructure, such as the production of renewable energy.
Following the introduction, we discuss the literature, methodology and the event dates. In the next section we analyse the data and the results, then discuss the conclusions and policy implications.
Literature Review
In the general literature relating to oil prices and stock returns, the most common finding is that oil prices have a negatively significant effect on stock price returns (Sadorsky 1999) . However, there have only been a limited number of similar studies using the event study methodology to determine whether oil and commodity prices affect stock prices and the wider economy, although many studies on how events such as the Organisation of Petroleum Exporting Countries (OPEC) announcements effect oil prices e.g., (Loutia et al. 2016) . One similar study is Romero-Meza et al. (2007) , who have used Chilean stock prices and an event type of study to determine if nonlinearities have been affected by specific events. Given that Chile is a large exporter of commodities, they show that changes in commodity prices affect significantly Chilean stock prices, for instance on the 19 April, 1999 commodities reached their lowest prices in over 100 years and also on the 27 October, 1993 the price of copper suffered its largest decrease in 6 years. Zhang and Chen (2011) have also used an E-GARCH based approach to modelling how oil price shocks affect the Chinese stock prices. They found that jumps in Chinese stock prices were related to the expected movements in the world price of oil. They suggest this is unusual as in other studies using US data it is unexpected jumps in oil prices that affect the stock price.
A further approach to modelling how oil prices interact with stock prices and related to this study, has involved using various Generalised Autoregressive Conditional Heteroskedastistic (GARCH) based model to determine how oil price volatility directly affects stock prices, although not specifically 1 Overall the literature finds evidence of the resource curse occurring overall, although as Rosser (2006) suggests these studies should be treated with caution, due to measurement differences.
Economies 2019, 7, 106 3 of 10 using the event study approach. For instance, Elyasiani et al. (2011) have used a GARCH(1,1) approach to modelling the relationship between oil price volatility and the return on US industrial stock prices along with the volatility of these stock prices. They found that the oil price volatility has a significant effect on asset price risk across industries. Some studies have analysed the effects of oil prices on oil related stock prices, such as Broadstock et al. (2012) . Again, they have used a GARCH based approach, but this study uses the multivariate Baba Engle Kraft and Kroner (BEKK) GARCH approach, estimating the conditional correlations between oil prices and returns on an energy-based stock market index in China. The results indicate a link between oil price changes and energy related stocks, especially after the 2007/08 financial crisis is incorporated into the model.
A further area of the event study literature related to this analysis, is the testing of how economic policy announcements have affected commodity prices. For instance, a number of studies have sought to determine whether specific monetary policy surprises have affected commodity prices. Rigobon and Sack (2004) initially modified the event study approach to determine the effects of monetary policies on stock prices. This approach has then been used by Scrimgeour (2014) to determine how monetary policies can affect commodity prices. This study finds that the surprises to monetary policy, such as through a sudden move in interest rates have a significant effect on commodity prices. They find that metal prices tend to be more sensitive than agricultural commodity prices to interest rate movements, although oil markets tend to move with the other main commodity markets.
Materials and Methods
The main hypothesis being tested here is that the discovery of oil has had a short-term effect on the FIH stock price in terms of both the return and volatility. A secondary hypothesis is that oil prices have a positive and significant effect on the FIH stock price return, especially since the discovery of oil reserves. The approach used to assess these hypotheses is an event study as discussed in Binder (1998) , which assesses the impact of the discovery on the FIH stock price return and volatility. A lack of macroeconomic time series data means a direct analysis is problematic, however for this country there is a long time series of data available. This approach in using individual company stock returns in an event study has been used extensively in the literature, such as Castillo and Falzon (2018) , who assess the impact of cyberattacks on the stock returns of cybersecurity firms. In that study, the market model is also used, but in that case to determine the excess return, which then uses a t-statistic to determine if the event had a significant effect. The approach used in this study is to determine the effect on the share price return based on the standard market model as in (1) with the addition of a dummy variable which takes the value of 1 for the event and 0 otherwise. The effect of the discovery is also measured with regard to the volatility or risk of the share price, by including a dummy variable in the conditional variance equation. This approach has been used before with the Generalised Autoregressive Conditional Heteroskedastistic (GARCH) type models, for instance Mensi et al. (2014) has used the Fractionally Integrated version or FIGARCH model, to determine the effects of OPEC announcements on oil prices and volatilities.
In this study the standard EGARCH(1,1)-M model of Nelson (1991) is used to determine the effects on the volatility. This approach has a number of advantages over other similar models such as the GARCH(1,1) model, as it includes an asymmetric effect and also removes any potential problems relating to the non-negativity constraint. This specification incorporates an impulse dummy variable in both the mean and variance equations to account for the discovery. The basic model is the following:
Economies 2019, 7, 106 4 of 10 where s t is the stock price of FIH, m t is the main market index in the London stock exchange (FTSE All share index), and D t is a dummy variable representing the discovery of oil, u t is an error term, and σ 2 t is the conditional variance of the error term. All stock market data and oil prices are logged and differenced, so transformed to a return format. If a gearing effect applies then the coefficient on the asymmetric term (γ) should be negative, such that a negative shock increases volatility, as the level of borrowing relative to the property value will rise, increasing the riskiness of the property. The parameter φ captures simple persistence in volatility and β measures the ARCH type of effect. If the dummy variable in the mean equation (α 2 ) is positive it indicates that following the discovery of oil it has positively affected the shares and the future economy. If the dummy variable in the variance equation (υ) is positive it suggests that the discovery of oil increased the volatility or risk of the shares and the wider economy.
A secondary set of tests were then carried out using the market model from (1) along with the addition of oil prices, to control for the effects of changes in oil prices on the potential revenue from the exploitation of the oil reserves, so the model would be:
where oil t is the price of Brent crude oil. Additionally, the EGARCH(1,1) specification from Equation (2) has been used with this model too, with the addition of the oil variable as an extra determinant of the conditional volatility.
FIH and the Event
The economy of the Falkland Islands has traditionally been based on a single commodity which was wool (Shackleton 1983 ), although there have been suspicions that natural resources were present around the Islands for a considerable length of time. 2 Over recent years the economy has become more diversified with a rise in the importance of fishing and tourism among other industries. Although there has been some evidence of oil reserves around the Falkland Islands since the early 1970s, it was not until after 2000 that the initial exploration began, with the main oil field Sea Lion being discovered in 2010.
The reason the Falkland Islands has been chosen is due to the data availability of stock prices for FIH, allowing an event type of study to be conducted. Much of the economy of the Falkland Islands is through FIH, which owns retails outlets, property, and infrastructure firms, such that a future expected change in the economy of the Falkland Islands would be reflected in the profitability of FIH and consequently its share price. However as with most event studies with stock prices, there are potential problems using FIH. Since 1998, when it was listed on the Alternative Investments Market in London (AIM), it has acquired two companies, a ferry company in the UK, and Monmart, which is a fine art distributor. At the same time, it has sold much of its interests in the oil exploration around the Falkland Islands. However, despite the majority of its business being in the UK and elsewhere, these are both relatively stable industries, so that much of the movement in the FIH share price will have been due to the speculation about the possibility of future oil based wealth and the positive effect this would have on the wider Falkland Islands economy.
The main discovery of oil was in the Sea Lion oil field, with the spud date being 15 April, 2010, which was when the drilling began, although the official announcement of the discovery was not until December of 2010. It is estimated that this field could produce anything up to 60,000 barrels a day. In this study, the April drilling is used as the main event, as there would have been an anticipation of finding oil based on the scientific surveys earlier and some appreciation of the find at this point 2 Although the discovery of oil will have ensured the Falklands economy is more diversified, there is some evidence of links in the volatility between oil and agricultural commodity markets reducing the effectiveness of the diversification (Fernandez-Diaz and Morley 2019).
Economies 2019, 7, 106 5 of 10 rather than the later official announcement. In this case, we have used a window of the previous and following month along with April. 3 In a separate set of tests, an intercept dummy variable was used instead of the earlier impulse dummy. This was used to determine if the discovery has had a longer-term effect on the return and volatility of FIH and therefore the wider economy, taking the value of zero up until April 2010 and then one afterwards. This would also account for the fact that Sea Lion was the first and main discovery, although there have been a number of other smaller discoveries since then around the Falkland Islands.
Data and Results
The data is from January 1998 to April 2019, consisting of monthly data for the Falkland Island company share price, the FTSE All share index, and Brent crude oil prices. The stock price data has been taken from Yahoo Finance, the oil prices from FRED. The data starts in 1998 as this is the first available data and is monthly due to the lack of variation in the daily data. Table 1 contains the summary statistics, it is apparent that the FIH share price is the most volatile, whilst the FTSE all share index is the most stable. Based on the Augmented Dickey-Fuller (ADF) test for stationarity, with the modified Akaike criteria determining the lag length, all series are stationary in their return form. Plots of the data in return format are contained in Figures 1-3 . Economies 2019, 7, x FOR PEER REVIEW 5 of 10 previous and following month along with April 3 . In a separate set of tests, an intercept dummy variable was used instead of the earlier impulse dummy. This was used to determine if the discovery has had a longer-term effect on the return and volatility of FIH and therefore the wider economy, taking the value of zero up until April 2010 and then one afterwards. This would also account for the fact that Sea Lion was the first and main discovery, although there have been a number of other smaller discoveries since then around the Falkland Islands.
The data is from January 1998 to April 2019, consisting of monthly data for the Falkland Island company share price, the FTSE All share index, and Brent crude oil prices. The stock price data has been taken from Yahoo Finance, the oil prices from FRED. The data starts in 1998 as this is the first available data and is monthly due to the lack of variation in the daily data. Table 1 contains the summary statistics, it is apparent that the FIH share price is the most volatile, whilst the FTSE all share index is the most stable. Based on the Augmented Dickey-Fuller (ADF) test for stationarity, with the modified Akaike criteria determining the lag length, all series are stationary in their return form. Plots of the data in return format are contained in Figures 1-3 . The results for this window have been reported, although other wider windows were also estimated, such as ± 3 months, the results were not so significant so not reported. Also trying other dates, such as the official announcement date were not significant. Results available on request. The results for this window have been reported, although other wider windows were also estimated, such as ± 3 months, the results were not so significant so not reported. Also trying other dates, such as the official announcement date were not significant. Results available on request. In Table 2 , the results indicate that in the mean equation the return on the market is significantly related to the return on FIH, but only at the 10% level of significance. It suggests a 1% rise in the market produces a 0.334% rise in FIH, suggesting that FIH is less volatile than the market. When only the dummy is included in the mean, it is positive and significant indicating that the discovery of oil has had a beneficial effect on the return to FIH in excess of the market return. However, for the intercept dummy, it is only significant when the dummy is in the mean equation alone; when added to the variance equation too, the dummy variables in the mean equation becomes insignificant. Testing for autocorrelation and residual ARCH effect using the Q(12) and Q 2 (12) statistics indicates neither are present. In Table 2 , the results indicate that in the mean equation the return on the market is significantly related to the return on FIH, but only at the 10% level of significance. It suggests a 1% rise in the market produces a 0.334% rise in FIH, suggesting that FIH is less volatile than the market. When only the dummy is included in the mean, it is positive and significant indicating that the discovery of oil has had a beneficial effect on the return to FIH in excess of the market return. However, for the intercept dummy, it is only significant when the dummy is in the mean equation alone; when added to the variance equation too, the dummy variables in the mean equation becomes insignificant. Testing for autocorrelation and residual ARCH effect using the Q(12) and Q 2 (12) statistics indicates neither are present.
The conditional volatility equation indicates no evidence of asymmetric adjustment and high persistence in the volatility, with over 94% of the volatility remaining one month later. Adding the dummy variable into the conditional volatility as well as the mean equation makes little difference as the event has had little effect on the volatility, although the event effect in the mean equation is now only significant at the 10% level. Adding the intercept dummy variable gives similar results, although when the dummy variable is also added to the conditional volatility equation, it has a significantly negative effect, suggesting a fall in volatility or risk since the finding of oil. The plot of the conditional volatility series is contained in Figure 4 . It is clear that the volatility falls after 2010, so that by 2010 the series has become relatively stable. This is due to a number of factors, partially because the price of oil was high and volatile during and just after the 2007-2008 financial crisis and also because the discovery of oil has meant the Falkland Islands economy is more stable, which is reflected in the FIH stock returns after 2010. It could also reflect the diversification of FIH with the purchases of the additional companies. Notes: See Equations (1) and (2) for model details. T-statistics in parentheses, A *, **, *** indicates significance at the 10%, 5%, and 1% levels. Q(12) and Q 2 (12) test for autocorrelation and residual ARCH of order 12.
The conditional volatility equation indicates no evidence of asymmetric adjustment and high persistence in the volatility, with over 94% of the volatility remaining one month later. Adding the dummy variable into the conditional volatility as well as the mean equation makes little difference as the event has had little effect on the volatility, although the event effect in the mean equation is now only significant at the 10% level. Adding the intercept dummy variable gives similar results, although when the dummy variable is also added to the conditional volatility equation, it has a significantly negative effect, suggesting a fall in volatility or risk since the finding of oil. The plot of the conditional volatility series is contained in Figure 4 . It is clear that the volatility falls after 2010, so that by 2010 the series has become relatively stable. This is due to a number of factors, partially because the price of oil was high and volatile during and just after the 2007-2008 financial crisis and also because the discovery of oil has meant the Falkland Islands economy is more stable, which is reflected in the FIH stock returns after 2010. It could also reflect the diversification of FIH with the purchases of the additional companies. Adding the oil price returns to the model in Table 3 suggests in all cases that the price of oil has a positive and highly significant effect on the return on FIH. This result reflects the findings from other studies as noted in the literature review. In the case of the intercept long-run dummy variable, this now becomes insignificant, whilst the impulse dummy variable is only significant at the 10% level of significance, suggesting it is the price of oil rather than the discovery of oil that affects the return in the longer term. The significance of oil to FIH returns indicates despite the Falkland Islands business being only a part of FIH, it is this and its links to the oil exploration that are driving its share price. However, when the dummy variable and oil price are added to the conditional volatility Adding the oil price returns to the model in Table 3 suggests in all cases that the price of oil has a positive and highly significant effect on the return on FIH. This result reflects the findings from other studies as noted in the literature review. In the case of the intercept long-run dummy variable, this now becomes insignificant, whilst the impulse dummy variable is only significant at the 10% level of significance, suggesting it is the price of oil rather than the discovery of oil that affects the return in the longer term. The significance of oil to FIH returns indicates despite the Falkland Islands business being only a part of FIH, it is this and its links to the oil exploration that are driving its share price. However, when the dummy variable and oil price are added to the conditional volatility equation in the final two columns in Table 3 , the dummy variable is only significant when in intercept form, again negatively affecting the volatility although the oil price has no significant effect on the volatility, suggesting the movements in oil prices do not affect the risk of FIH returns, whilst the discovery of oil reduced the stock's risk when the oil was discovered. (2) and (3) for details and Table 2 . A *,**,*** indicates significance at the 10%, 5%, and 1% levels.
Conclusions
These results suggest that overall the discovery of oil has increased stock returns for FIH above the market, both at the time of the discovery in 2010 and to a lesser extent subsequently. However, the oil price has had an even stronger effect on FIH returns during this era. In addition, there is evidence that the discovery of oil has reduced the volatility and risk of FIH, possibly due to the potential for a more diversified future economy. As FIH is the main trading company in the Falklands, this suggests the potential for the wider economy to benefit in terms of income and stability as a result of the oil. However, the results provide some evidence that the future with regard to oil production and the benefits that should accrue from it will be dependent on the price of oil over forthcoming years.
However, this study is unable to make predictions on the long-term effects of discovering oil, due to the short-term nature of asset markets. To analyse the long-term effects would require information on the island's macroeconomic data, such as economic growth, as well as more specific data on oil reserves. This means that the direct effects on the economy are difficult to ascertain. This could be an area for future research as data becomes available, along with an assessment of the implications of the discovery of oil from the perspective of other disciplines such as political scientists. As with all economies, the Falkland Islands has its own particular political problems. The main difficulty could arise from its relationship with its near neighbour Argentina. Argentina lays claim to the Islands Economies 2019, 7, 106 9 of 10 and reserves and is threatening to sue companies involved in the exploration process. A further risk involves the potential for prolonged low oil prices, which would make the exploitation of the reserves uneconomical. These factors could be subduing the share price during the time span analysed.
The main implication of the results relates to how oil discoveries affect the stock prices of firms which dominate the economy in a particular country. The main policies that have benefited other countries that have discovered commodities involve a gradual and measured spending of the new wealth whilst increasing saving, such as through a sovereign fund as in Norway. This ensures the new-found wealth will be spread out more evenly across the generations. In addition, as Torvik (2009) indicates, they will need to ensure they have appropriate political and institutional frameworks in place. Currently the Falkland Islands pound is pegged to the UK pound, so the 'Dutch disease' is not likely to occur. However, a pegged exchange rate may inhibit sufficient flexibility in the future monetary position of the Islands to ensure there is enough liquidity to allow the economy to grow reasonably. Monetary changes, such as a looser peg to the UK pound, may be a way round this potential problem.
